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Figure 6-3. Production of Storage-Address-Register and
Tape-Control-Word-Register Function Signals,
Detailed Block Diagram
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The production of FS’s 158, 159, 169, and 170 re~
quires the CSCMA(1—4) inputs, repsectively. These
function signals return the oufput of the MAS to a
MAC during the first data call for tape when con-
trol words are used.

Function signals 222 through 234 are produced during
all input-output instruction requests and are used
to transfer the L address to a specified MAC (figure
6-4). There is a function signal for each input-
output channel (channels 3 through 15). These signals
are produced by the combination of an instruction re-
quest from an input-output synchronizer, timing
pulses T8 through T2, and anoutput from a combina~
tion encoder-decoder. The encoder-decoder pro-
duces one output at a time to represent the input-
output channel that has been granted memory access.
Thus, only the channel which has been granted mem-
ory access will accept the instruction request (figure
6-4).

The encoder-decoder consists of four flip-flops
CSGVA(1—4) and a decoder. The flip-flops are set
at T5 whenever information is being transferred
between the central processor and memory. At T6
the four flip-flops are reset by the following CSG
signals:

Flip-Flop CSG Signal

CSGVAl 02, 04, 06, 08, 10, 12, or 14
CSGVA2 01, 04, 05, 08, 09, 12, or 13
CSGVA3 01, 02, 03, 08, 09, 10, or 11
CSGVA4 01, 02, 03, 04, 05, 08, or 07

The outputs of the flip-flops are then combined in
the decoder which produces a single output to repre-
sent the channel that has been granted memory ac-
cess. This output is present until the flip-flops are
reset at the next T5. Thus, the encoded memory-
granted signal for the channel is present from T7
through T6 which makes possible the transfer of
information into MAC, from T8 through T2.

The encoded memory-granted signal from the de-
coder is produced by combining the set and reset
outputs of the four flip-flops in an AND-gate decod-~
ing network. The decoding network contains 13 gates;
1 gate for each of the 13 channels. Each gate in the
network combines the set and reset outputs of the
four CSGVA FF’s so that the gate produces an output
for the presence of one CSG signal only. For example,
table 6-2 shows how FS 222 is produced only when
CSGO03 is present. The lower case x’s in the table
represent the CSG signals which may be present
when the flip-flop outputs as designated in the first
column, are present. The upper case X’s emphasize
the condition in which there is an output from all
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four flip-flops. This condition is present only for
CSGO03. The other 12 decoder outputs are determined
in a similar manner.

Table 6-2. Production of Function Signal 222

by CSGO03
Flip-Flop Memory Granted Signals (CSG)
Outputs Which May be Present

1234567891011 12 13 14 15

CSGVAL Set x X x x X X X
CSGVAZ2 Set x X X X X X X
CSGVA3 Reset | x x X
CSGVA4 Reset | x x XX X X X

XX X X

6-9. Selection of TCWr's

The outputs from the TCWr’s are selected during
tape operations which use control words by the fol-
lowing two processes:

The outputs from one of the four TCWr’s are
selected during all tape data calls except the first
by a combination of FS 101, which is present
from TO through T6 during all tape data calls, and
either CSP03, CSP04, CSP14, or CSP15. The
selection of the TCWr is inhibited by CSCMA
which is present during the first tape data call.

The outputs from one of the four TCWr’s are
selected during a TCWr-store instruction (05)
by the decoded output of the Ar-select FF’s and
FS 248. Function Signal 248 is present from TO
through T5 of the TCWr-store instruction.

The AR-select-FF decoding for the TCWr selection
is as follows:

AR-Select Flip-Flops
TCWr
CRA1 | CRA2 | CRA3 | CRA4 Selected
0 0 0 1 1
0 0 1 0 2
0 1 0 0 3
1 0 0 0 4

The TCWr inputs from the MAS or fromthe SCr are
selected as follows:

The MAS inputs CCMV(1—4) to one of the four
TCWr’s are selected by FS’s 204 through 207,
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Figure 6-4. Production of Function Signals 222 through 234, Detailed Block Diagram

respectively. These function signals are produced
by FS 107 and either CSP03, CSP04, CSP14, or
CSP15 during all tape data calls except the first.
Function signal 107 is present from T8 through
T5 whenever information is to be read from MAS
into a TCWr. The selection of TCWr(1—4) is in-
hibited by CSCMA(l—4) and FS 208 through FS
211, respectively, in order that the information is
not gated into the TCWr during the tape-instruction
call.

The CSr inputs, CCSC(1—4), to one of the four
TCWr’s are selected by FS’s 208 through 211
during the first tape data call when scatter-read/

gather-write control words are used. These func-
tion signals are present from T4 through T3.

The TCWr outputs must be available from TO0 through
T5 as shown intable 6-1. Function signals 208 through
211, however, are present from T4 through T3, and
in order to have the outputs of the TCWr’s available
at the correct times the information is gated into
the TCWr in the format shown in table 6-3.

Thus, the contents of bit positions, 01 through 24,
of the TWCr’s are available for readout from TO
through T5 (refer to table 6-1).
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Table 6-3. Tape-Control-Word-Register
Input Information

Time Bit Positions

T4 24 23 22 21
T5 - - - -
T6 - - - -
T7 - - - -
T8 04 03 02 01
TO 08 07 06 05
T1 12 11 10 09
T2 16 15 14 13
T3 20 19 18 17

6-10. SAr AND TCWr OUTPUTS

The output from the Ir’s goes directly to the memory
adder and the output from the MAC’s and TCWr’s go
to a delay network called the MAC delay. The MAC

delay contains two pulseformers and a two-pulse-
time-delay circuit for each of the four inputs. It
delays a MAC or TCWr output for four pulse times
so that the first four bits, which are gated from the
register at TO, are available at the memory adder
at T4. The outputs of MAC’s and TCWr’s are gated
into the MAC delay by FS 108 which is present for
all MAC and TCWr readouts.

The gating of a MAC or TCWr output to the MAC
delay is inhibited by FS’s 152 and 153 which are
present to clear the first 6 bit positions of the
memory address for the first data call and after the
20th data call for the card reader or punch (refer
to section 12). The inhibiting, in this case, is done
by jamming 0’s into the MAC delay. The input to the
MAC delay is also inhibited at TO during an input-
output instruction request.

The output of the register that contains MAr and
Ir2 goes either to the field-select section or to the
memory adder. The output to the field-select section
is used to transfer the contents of MAr to the field-
select FF’s during the store-SAr instructions (04,
07, 50), and during the store-TCWr instruction (05).
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MEMORY-ADDRESS SECTION

7-1. INTRODUCTION

The memory-address section (figure 7-~1) modifies,
checks, and transfers address data. The memory-
address section includes these:

A memory adder, which modifies and compares
address information, provides an input path to a
SAr or TCWr, and provides a transfer path from
the computer-control register (CCr), storage-
address register (SAr), or tape-control-word
register (TCWr) to the memory=-write register
(MWr);

an address from serial~parallel formatto aparal~
lel format, and which provides a transfer path for
loading the SAr’s or TCWr’s;

A memory-cabinet selector, which determines the
cabinet that will be used for a memory operation
and the memory operation (read or write) that
will be performed; and

A zero detector, which indicates a zero condition
during the processing of the tape control word
and during the compare portion of the 53 instruc-
tion.

A modulo-3-~check~bit generator, which produces
the check bits for all information transferred from
the memory adder to the MWr;

The memory-address section handles information
in groups of either 9, 10, 15, or 24 bits. This in-
formation comes from either the CCr, the storage-
address~register section, or from the input-output-

A memory-address~parity-bit generator, which
produces a parity bit for each memory address
processed by the memory-address section;

A memory-address selector (MAS), which converts

control section. The inputs from the CCr include:

The MA-field of the index~register-modification
control word (9 bits), which is used to modify the
contents of an index register (Ir) during a 52 or
53 instruction;

FROM SAr \ MODULO — 3
FROM TCWr 4} (Subtrahend) CHECK —BIT  [—= TO Mwr
ADDRESS FROM __ [ ] NERAT
1/0 SECTION GENERATOR
ADDRESS FROM_
MAINT CONSOL TO SENSE-FF
FROM CC (Minuend) MEMORY ZERO * SECTION
r
ADDER DETECTOR T0 1/0
* CONTROL SECTION
Modificati TO MWr
oditrication
] e N1
' MEMORY - ADDRESS To
SUBTRACT | V PARITY-BIT  |—+ INTERRUPT
GENERATOR SECTION
FROM FIELD SELECT —
FROM A + Address
r Bit 15 MEMORY-CABINET
SELECTOR —= TO MEMORY
Address
Bits (1-15) TO SAr
MEMORY-ADDRESS SECTION

SELECTOR

—> TO MEMORY .

Figure 7-1. Memory-Address Section, Functional Block Diagram
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The m address (10 bits), which is modified by the
contents of a specified Ir either during the first
operand call or during field selection;

The CA-field of the index-register-modification
control word (15 bits), which is compared with
the contents of a specified Ir during a 53 instruc-
tion;

The input-output specification word (24 bits),
which is transferred through the adder tothe MWr
during a 70 instruction; and

The first 15 bits of the first operand, which are
transferred through the adder to the Ir during a
51 instruction.

The inputs from the SAr section include:

The contents of the CC, which are increased by 1
for every instruction call except during the test-
interrupt~FF instructions (64) when it may be in-
creased by 2;

The contents of MAr, which are decreased by 1
for additional operand calls except during the
zero-suppress instruction (73) when they are
increased by 1;

The contents of a MAC, whichare either increased
or decreased by 1; (A 1 is normally added to the
address for sequentially selecting memory loca-
tions, however, 1 may be subtracted from a MAC
assigned to a tape unit when reading tape back-
wards. A 2 is added to the contents of a MAC for
card-reader and card-punch addresses during the
non~translate mode. Refer to section 12.)

The contents of a TCWr (24 bits), which contain
a 15-bit address and a 9-bit tape word count;
(During a forward-read or write operation of the
tape unit, the address is increased by 1 and the
tape word count is decreased by 1. During tape
backward read both are decreased by 1.) and

The contents of a SAr or TCWr which are trans-
ferred through the adder to the MWr during a
TCWr- or SAr-store instruction (04, 05, 07, 50),
or an Ir-load instruction (51).

The memory-address section also receives a 4-bit
address from the input~output section during the
input~output instruction call. This address is trans-
ferred unmodified through the memory adder to the
MAS.

7-2. MEMORY ADDER

The memory adder is a binary adder which adds a
minuend digit to a subtrahend digit during one pulse

7-2

time (a digit is defined as four bits). The adder adds
up to seven digits in series, and the carry from the
most significant bit (MSB) of one digit is the carry
input to the least significant bit (LSB) of the next-
most~significant digit.

The adder receives inputs from nine pulseformers;
four minuend inputs CMAM(1—4), four subtrahend
inputs CMAS(1—4), and one carry-input CMAC. The
minuend pulseformers and the carry-input pulse-
former are set for 1’s and the subtrahend pulse-
formers are set for 0’s.

7-3. Subtrahend Inputs

Each subtrahend pulseformer has three groups of
inputs: one for the SAr’s CMMB(01—04), one from
the MAC delay CMD(01—04), one from the input-
output control section CSPMA(1—4), and one from
the maintenance console CDMS(00—~14) (figure 7-2).

The CMMB(01—04) inputs normally represent an Ir
output and are gated into the subtrahend pulseformers
from T4 through T7 by FS 102. However, informa-
tion from a MAC is gated into the pulseformers
from TO through T3 during the store~-MAC instruc-
tions (04 and 07). (See figure 7~2.) Function signal
102 is present for the four following conditions:

When the contents of an Ir are added to an m or L
address (indexing);

When the contents of FF’s 1 through 9 of the CCr
are algebralcally added to the contents of an Ir
during a 52 or 53 instruction;

When the contents of an Ir are stored during a 50
instruction; and

When the contents of an Ir are compared with the
CA-~field of the index~register-modification con-
trol word.

Function signal 102 also gates CMMB(01~04) to the
memory adder during PC1 of the 04, 05, and 50 in-
structions. This information is not processed by
the adder.

The CMD(01—04) represents the outputs from the
CC, a MAC, or a TCWr, and is gated into the adder
from T4 through T1 by FS 105 (figure 7-2). This
function signal is present for the store-TCWr (05),
store~-MAC (04) and transfer-and-return (07) in-
structions, during either the readout of MAr for ad~
ditional operand calls, or during the readout of MAC
during input~output instructions calls.

The CSPMA(1—4) is the 4-~bit address of the I-O
standby location and is transferred from the input-
output-control section directly to the subtrahend
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Figure 7-2. Production of Memory-Adder Subtrahend inputs, Detailed Block Diagram

pulseformers at T4 during an input-output instruc-
tion call. Zeros are inserted into the subtrahend
pulseformers at T5 through T7 by CMASZS and
CMASZC in order to place 0’s in the remaining 11
places of the address.

Zeros are also inserted into the subtrahend pulse-
formers by CMASZS and CMASZC during PC1 ofthe
instructions which transfer, unmodified, information
from the CCr to the minuend (instructions 51 and 70).

Signals CDMS(00—14) are gated into the subtrahend
pulseformers from T4—T7 by FS 284 through 287,
Function signal 284 gates CDMS(00, 04, 08, 12) to
CMAS1, FS 285 gates CDMS(01, 05, 09, 13) to
CMAS2, FS 286 gates CDMS(02, 06, 10, 14) into
CMAS3, and FS 287 transfers CMDS(03, 07, 11) into
CMAS4. The production of function signals is under
maintenance-console control and will be discussed
in detail in section 14.

7-4. Minvend Inputs

The minuend pulseformers have two types of inputs
from the CCr, true and complemented. Function
signal 103 (figure 7-3) gates the true contents of the
CCr into the memory adder and FS 214 gates the
complemented contents of the CCr into the adder.

Function signal 103 gates the CCr information into
the memory-adder minuend pulseformers for the
following five conditions:

When the m address (10 bits) of either the first
operand or the field~select control word is modi-
fied by the contents of an Ir; (Function signal 103
is present from T4 through T6 during the first
operand call or during field selection. During T6,
FS 103A (figure 7-3) produces the CCRINH signal
which inhibits the transfer of informationto pulse-
formers CMAM3 and CMAM4. Thus, only 10 bits
are transferred from the CCr to the memory
adder: four bits during T4, four bits during T5, and
two bits during T6. Signal CDCBMJ is produced
at the maintenance console when an address,
CDMS(00—14), from the console is inserted into
the memory adder. The signal inhibits FS 103 and
FS 103A because the address data are transferred
from the console rather than from the CCr.)

When the MA-field of the index~register-modifi~
cation control word modifies an Ir during a 52 or
53 instruction; (Function signal 103 is present from
T4 through T6 of PC1 ofthese instructions, CV581,
when complementing is not required. During T6,
the CCRINH signal is produced by CV531or CV532
to inhibit the transfer of information to pulse-
formers CMAM3 and CMAM4, and FS 220 is

7-3
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produced to inhibit the transfer of information to
pulseformer CMAM2. Thus, only nine bits are
transferred to the memory adder from the CCr.)

When the first 15 bits of the first operand are
transferred from the CCr to the Ir during a 51
instruction; (Function signal 103 is present from
T4 through T1 during PC1 of this instruction.
Thus, the complete word in the CCristransferred
to the adder, but only the first 15 bits are trans-
ferred from the memory adder to the Ir.)

When the input-output specification word istrans-
ferred through the adder to the write register
during a 70 instruction; (Function signal 103 is
present from T4 through T1 of PC1 of the 70 in-
struction. Thus, a complete word (27 bits) is
transferred through the memory adder.) and

When the 15-bit L address of the indirect-address
control word is modified by the contents of an Ir;
(Function signal 103 is produced in the same way
that it is produced for the modification of the 10~
bit m address except that the signal ispresent for
one extra pulsetime, from T4 through T7. The
production of FS 103 for the extra pulse time is
done by the CCFS 103 signal which is produced
by the field-select section. Also the production of
the CCRINH signal is inhibited by the presence
of the indirect-address signal, CCFIA, in order
to transfer the 15 bits.)

Function signal 214 gates the complemented infor-
mation into the adder for the following two conditions:

When the contents of an Ir are decreased. by the
magnitude specified in the MA~field of a 52 or 53
instruction. (Function signal 214 is present from
T4 through T6 of PC1 of these instructions when
complementing is indicated by the presence of
CVCPIR. Signal CVCPIR is produced by combining
CCR25 with T4.Signal CCR25 also sets a flip-flop
which produces CCCP at T5. The gate producing
CVCPIR is enabled by T4, T5, and T6. Function
signal 220 is produced during T6 to inhibit the
input to the CMAM2 through CMAM4 pulseformers
in order that only nine bits will be accepted from
the CCr. The CMAM2 through CMAM4 pulse-
formers are set to 1’s at T6 by FS 269 and by FS
104 at T7 to represent 0’s complemented in bit
positions 10 through 15.); and

When comparing the contents of the CA-field of the
Ir control word with the contents of an Ir during
a 53 instruction. (Function signal 214 is present
from T4 through T7 of PC2 of this instruction which
allows the 15 bits to be transferred fromthe CCr.)

Another input to the four minuend pulseformers is
FS 104 (Figure 7-4). This function signal sets all the
minuend pulseformers to 1 and is present whenever

Memory-Address Section

1 is subtracted from the output of a SAr or TCWr.
The subtracting of 1 from a number is done through
the addition of 1111 because subtraction is per-
formed by adding the 2’s complement of a number.
The 2’s complement of 0001 is 1111. Function signal
104 enables the subtraction process for the following
functions:

The subtraction of 1 from the TCWr address dur-
ing a magnetic~-tape backward read;

The subtraction of 1 from the contents of MAr
during additional operand calls; and

The subtraction of 1 from the tape-word counter
during a magnetic-tape forward read or write
operation.

The CMAM4 pulseformer has one input gate whichis
used only during the 53 instruction. The inputsto the
gate are CV532 and T7 which are combined to set
the CMAM4 pulseformer, the output of which repre-
sents a complemented 0 in bit position 16 of the CCr.

7-5. CMAC Pulseformer Inputs

The CMAC pulseformer adds 1 to the LSB of the
memory-adder inputs for the following seven con-
ditions:

When the contents of the CC are increasedto read
sequential instructions, FS 101 and CMMASO1, the
CC select signal, set the CMAC pulseformer at
T4; (The setting of the CMAC is inhibited by signal
CSFMCO1 for the first instruction call; by signal
CCCT if an interrupt FF is reset during a test-
interrupt FF instruction (64), and by signal
CDCCR, when the same instruction is repeated
under control of the maintenance console.);

When a 1 is added to MAC or TCWr address; (This
operation is controlled by FS 213 which ispresent
from T7 through T8 during input-output data calls.
At T4, during the time that FS 213 is present, a 1
is added either to the address portion or the tape
control word, or to the contents of a MAC. For a
description of function of FS 213, refer to section
12.);

When a 1 is added to produce the 2’s complement
in order to subtract the contents of the MA-~field
from the contents of an Ir during a 52 or 53 in~
struction; (produced by CMAAICB which is present
at T4 of PC1 of the 52 or 53 instruction when a
ig)mplement operation is required, refer to section

When a 1 is added to produce a 2’s complement
in order to compare the contents of the CA-field
with the contents of an Ir; (produced by CMAAICA
at T4 of PC2 of the 53 instruction);
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Figure 7-4. Production of Function Signal 104, Detailed Block Diagram

When a 1 is added to the contents of the CC during
PC1 of the transfer-and-return instruction (07);
produced by CV071);

When a 1 is added to the contents of MAr during the
additional operand calls of a zero-suppress in-
struction (produced by 73B); and

When a carry-bit of 1 is added to the LSB of the
memory adder input; (produced by a carry from
the fourth bit of the preceding digit).

When FS 212 (figure 7-5) is present at T5, a 2 is
added to the contents of a SAr for the following two
conditions:

When an interrupt FF is reset during the test-
interrupt instruction (64); and

When 2 is added to the card reader or card-punch
address during a read or punch operation (refer
to section 12).

7-6. Memory-Adder Addition Logic

The memory adder consists of a partial-add net-
work and a final-add network. The partial-add net-
work combines the minuend and subtrahend inputs
of corresponding bit positions to produce a carry
and sum for each bit position. The final-add network
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combines the partial sums and partial carries to
produce a sum for each bit position.

The partial-add network for the first pair of bits
(CMAS1 and CMAM1) is different from the partial~
add network for the other bit positions. The partial~
add network for the first bit position, shown in table
7-1, combines the minuend (CMAM]1) and subtrahend
(CMAS1) inputs with the carry input (CMAC), and the
output of this combination is gated to produce the
final sum for the first bit position (CMAFO01). The
partial-add network for the first bit position also
produces a carry output for the first bit position
(CMAK1). The partial-add networks for the other bit
positions, shown in table 7=2, produce a sum output
(CMAO2 through CMAO04) and a carry output (CMAK2
through CMAK4) for each subtrahend (CMAS) and
minuend (CMAM) input bit position.

The final-add network combines the partial sums for
bit positions 2 through 4 and the partial-carry outputs
for bit positions 1 through 2, and produces final sum
outputs for bit positions 2 through 4 (CMAF02 through
CMAF04). The final-add network consists of a gating
network which combines all combinations of carries
and partial sums to produce a sum output for each bit
position. The combinations are shown in table 7-3.
The lines in the table represent partial-add network
outputs that do not effect the final sum for that bit
position.
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Figure 7-5. Production of Add-1 (CMAC) and Add-2 (Function Signal 212) Signals, Detailed Block Diagram
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Table 7-1.

Production of the Final Sum and
Partial Carry for the First Bit Position

1st Bit Position| Carry 1st Bit Position | 1st Bit Position

Inputs Input Final Sum Partial Carry
CMAM1 | CMAST| CMAC CMAFO01 CMAK1

0 0 0 0 0

0 1 0 1 0

1 0 0 1 0

1 1 0 0 1

0 0 1 1 0

0 1 1 0 1

1 0 1 0 1

1 1 1 1 1

Table 7-2. Production of Partial Sums and Partial

Carries for Bit Positions 2 through 4

Inputs Psar'rial Cqu?iaI
ums arries
CMAM(2-4) | CMAS(2-4) CMA(2-4) CMAK (2-4)
0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1

Table 7-3. Production of Final Sum Bits of 1
for Bit Positions 2 through 4

Partial Qutputs

Final Outputs

Bit Position Bit Position
1 2 3 4 2 3 4
CMAK | CMA CMAK |CMA CMAK CMA CMAF
1 02 2 03 3 04 [ 02 03 04
o |1 - |- - =|1 - -
1 I - 1 - -
1 1 - - - - —
— — — — — 1 —
0 0 1 — - - -
1 1 - 1 - 0 _ - 1
- - 1 - o] - = 1
- - - | = 1 0| - = 1
- - 0 0 0 1 _— - 1
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During normal operation of the memory adder, the
partial carry from the third bit position (CMAKS3)
is inhibited at T8 in order toblockthe carry into the
16th bit position when address information is modi=
fied.

When a 1 is subtracted from the count field of a
TCWr during UNISERVO III tape operations, a 1 is
inserted in the carry from the third bit position
(CMAKS3) at T8. This production of CMAKS is nec~
essary because subtracting 1 is done by adding all
1’s to the count-field of the tape control word, and
CMAKS3 must be produced to add a 1 to bit position
16, the first bit of the count field of the tape control
word. Function signal 104 produces the 1 bits for
subtracting 1 from bit positions 17 through 24.

Function signal 212 inserts a 1 in the partial carry
for bit position 1 (CMAK1) in order to add a 2 to an
address.

7-7. MEMORY-ADDRESS PARITY GENERATOR

The memory-address parity generator produces a
memory-address parity bit (odd parity) for addresses
that are transferred to the memory from the central
processor. After the parity bit is generated, it is
compared with a parity bit from memory. If the bits
are not the same, there is an error (refer to section
11).

The memory~adder output, CMAF(01—04) is nor-
mally applied to the parity-bit genérator to procuce
a parity bit. A parity bit is also produced from the
output of the precision FF’s during an initiate I-O
instruction, or supplied directly from the MAS during
a store-SAr or store~TCWr instruction.

7-8. Generation of Parity Bit From the
Memory-Adder Output

The parity~bit generator consists of two gating net-~
works which produce a parity bit from the output of
the memory adder (figure 7-6). One network produces
a parity bit (even parity) for each digit as it is
transferred from the memory adder to the MAS,
and the other adds the parity bits for each digit to
produce a final parity bit.

The first gating network consists primarily of two
pulseformers (PFR A and PFR B, figure 7-6). Pulse-
former A is set if the CMAF (01 and 02) output equals
00 or 11, and pulseformer B is set if CMAF(03 and
04) equals output 00 or 11. The outputs of the pulse-
formers are combined so that an output is pro-
duced from the gating network if one pulseformer
is set and the other is reset. Therefore, this gating
produces an output if the total number of 1’s (or 0’s)
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Figure 7-6. Memory-Adder Parity-Bit Generation, Detailed Block Diagram

is odd (table 7-4). The pulseformers receive inputs
from T5 through T8. The memory adder transfers
bits 15 and 16, CMAF(03—04), to the parity-bit
generator at T8, but only a 14~bit address is signif-
icant for a parity check. Therefore, pulseformer B
is set at T8, to simulate 0 from the memory adder.

The second gating network contains a parity FF,
which stores the parity bits; and gates, which com-
plement the parity FF whenever a parity bit of 1 is
produced by the first gating network. The parity FF
is initially set at T5, and from T6 through TO the
flip-flop is complemented by every 1 bit received
from the first gating network. The complementing of
the flip-flop for every 1 bit, as shown in table 7-5,
produces an odd parity (final parity) bit atthe output
of the parity FF at T1l. The parity FF stores the
final-parity bit until required for comparison at T4.

Table 7-5 shows the production of the final parity
bit at T1 for all combinations of inputs from the first
gating network. The left column represents all
possible combinations of parity bits from the four
digits processed by the first gating network from T6
through TO; the right column shows the resulting
outputs from the parity FF from T6 through T1. For
example, if the parity bits produced by the first net-
work were 0, 1, 0, and 0 (see arrow on table 7-5),
the parity flip-flop is set at T5, and the first input,

CMAK
FINAL- PARITY
OUTPUT
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Table 7-4. Parity Bit Production
From First Gating Network
CMAF State of State of Parity Bit
01 02 03 04 PFRA PFRB Produced
00 0 O S S 0
0 0 0 1 S R 1
0 0 1 0 X ) R 1
0 0 1 1 S S 0
01 0 0 R S 1
01 0 1 R R 0
01 10 R R 0
01 1 1 R S 1
1 0 0 O R S 1
1 0 0 1 R R 0
1 0 1 0 R R 0
1 0 1 1 R S 1
1 1 0 0 S S 0
1 1 0 1 S R 1
1 1 1 0 S R 1
1 111 S S 0
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a 0, does not complement the parity FF. The second
parity bit, however, is a 1 and complements the
flip~flop (resets it). All other parity bits are0’s and
the flip-flop is not complemented again. Thus, the
final parity bit is a 0.

Table 7-5. Production of Final Parity Bit

Parity Bit From Parity Bit produced by Parity FF
First Gating Network | (Output at T1 is Final Parity Bit)
T6 T7 T8 TO T6 T7 T8 TO T1

0o 0 0 0 1 1 1 1 1

1 0 0 o 1 0 0 0 0

—=0 1 0 0 1 1 0 0 0
1 1 0 o 1 0 1 1 1
0o o 1 0 1 1 1 0 0
1 0 1 0 1 0 0 1 1
0 1 1 0 1 1 0 1 1
1 1 1 0 1 0 1 0 1
0 ¢ 0 1 1 1 1 1 0
1 ©0© 0 1 1 0 0 0 1
0 1 0 1 1 1 0 0 1
1 1 0 1 1 0 1 1 0
0 o 1 1 1 1 1 0 1
1 0 1 1 1 0 0 1 0
0 1 1 1 1 1 0 1 0
1 1 1 1 1 0 1 0 1

7-9. Generation of Parity Bit During Store-SAr
or Store-TCWr Instructions

During the execution of the store-SAr or store-TCWr
instructions, the parity bit that is generated during
the first operand call is stored in the 16th bit posi-
tion of MAr. The storing is done by FS 298 (figure
7-9) which gates the parity bit (CMAKD) into pulse-
former 6 of the MAS (CMS07) at T1 during PCO of
the store-Sar or store~-TCWr instructions. The
parity bit is then transferred from MAS to MAr
during the normal MAr readin. When the contents
of MAr are transferred through the field-select
section into MAS, the 16th bit is gated into the parity
FF at TO from pulseformer 16 of the MAS (CMS15)
(figure 7-6). The bit is stored in the parity FF until
T4 when it is sent to the comparison circuits.

7-10. Generation of Parity Bit During Initiate
1-O Instruction

During the execution of the initiate I-O instruction,
the memory-address is obtained from the output of
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the AR-select FF’s; therefore the parity bit cannot
be generated from the output of the memory adder.
The decoded output of the AR-select FF’s always
produces a precision signal (as described under
heading 3-23), and this precision signal is used to
produce the parity bit during a 70 instruction. The
parity bit is produced by the output of the precision
FF that is set to represent double-~ or quadruple-
precision arithmetic. This flip-flop is set only when
there are an even number of 1’s in the AR-select
FF’s (either 2 or 4) and produces the CVRPE signal.
Therefore, a parity bit of 1 is generated only when
there is an even number of 1’s in the memory ad-
dress. This parity bit is gated into the parity FF at
TO of PC1 of the 70 instruction and is stored until
T4.

7-11. MODULO-3 CHECK-BIT GENERATION

The modulo-3 check=bit generator in the memory-
address section generates the check bit for all in-
formation that is transferred through the memory-
address section to the MWr. After the check bits
are generated, they are inserted in MWr pulse-
formers 26 and 27 and stored in memory along with
the other 25 bits of the word (refer to section 8).

The purpose of the modulo-3 check-bit generation
is to insert bits into bit positions 26 and 27 of a
word in the MWr so that the magnitude of the word
is a multiple of 3. This is done by dividing the word
by 3, and deriving the check bits from the remainder,
called the residue. If the residue is 1, a check bit
of 1 is produced; if the residue is 2, a check bit of
2 is produced; and if the residue is 0, a check bit
of 0 is produced. The check bits are stored in bit
positions 26 and 27 of the word.

In order to generate the check bits each of the 27~
bit positions is assigned a weight of either 1 or 2;
odd bit positions have a weight of 1 and even bit
positions have a weight of 2. The residue of a word
is determined by adding the weighted values of the
bit positions that contain a 1 bit, and reverting to 0
when the sum equals 3. When the 25 data-bit posi-
tions are evaluated, a residue of 0, 1, or 2 remains.
The check-hit generator then inserts a 1 in bit
position 26 and a 0 in bit position 27 for a residue
of 1 (a check bit of 1,) a 1 in bit position 27 and a 0
in bit position 26 for a residue of 2 (a check bit of
2,) and a 0 in both bit positions for a residue of 0.

For example, if the binary representation of the
decimal quantity 38 were transferred to memory
through the memory-address section, the bit con-~
figuration would be as follows:

25 ...7 6 5 4 3 2 1

0...0 1.0 0 1 10



By applying a weight of 2 to the even bit positions and
a weight of 1 to the odd bit positions, adding the
weighted values of all bit positions containing a 1
bit, and reverting to 0 when the sum equals 3, a
residue of 2 is obtained. The residue of 2 causes a
1 bit to be put in bit position 27 and a 0 to be put in
bit position 26. The word stored in memory would
be as follows: '

272625 ...7 6 5 4 3 2 1

1 0 0...0 1 0 0 1 1 0
The 27-bit word is now an even multiple of 3.

The check-bit generator produces the check bits
for each digit as it enters the memory adder, and
adds the residue of each digit to the accumulated
residue from all preceding digits. The generator
consists of two pulseformers, which store the ac-
cumulated residue; two decode networks, which de-
termine the residue for each new digit; and a gating
network, which adds the new residue to the accumu~
lated residue (figure 7-7).

The residue for each digit is generated from the
subtrahend inputs CMAS(1~4) to the memory adder
for the store~SAr instructions (04, 07, and 50) or
the store~TCWr instruction (50). The CCr provides
the check bits during the initiate I-O instruction
(70).

During the execution of the store-SAr or -TCWr
instructions, the two pulseformers (CMAPF1 and
CMAPTF2) are set to 1 at T4, indicating a residue
of 0. This T4 is one pulse time before the first adder
input is received. The subtrahend inputs are present

DECODER NETWORK

Memory-Address Section

from T5 through T8 for store-SAr instructions, and
from T5 through T1 for the store-TCWr instructions.
Each subtrahend digit is decoded in two stages. The
first stage determines the residue of each pair of
bits in a partial digit, that is, the residue of bits 1
and 2, and the residue of bits 3 and 4. The second
stage combines the outputs of the first stage to
determine the residue for the complete digit.

A residue of 1 for the first pair of bits (CMAS1
and CMAS2) is represented by CMAP1 and aresidue
of 2 is represented by CMAP2. A residue of 1 from
the second pair of bits (CMAS3 and CMAS4) is rep~
resented by CMAPS3 and aresidue of 2is represented
by CMAP4. A residue of 1 for a digit is represented
by CMAPA and a residue of 2 is represented by
CMAPB. A residue of 0 is represented by the outputs
from the decode network, (CMAP1A through CMAPIC
and CMAP2A through CMAP2C), which are combined
to produce the 0-residue indication. The final ac-
cumulated residue, which is obtained from the gating
network, is samples at T1. A residue of 1 sets MWr
pulseformer 27, and a residue of 2 sets MWr pulse-
former 26. Because the MWr pulseformers are set
to 0, the input is complemented and thus produces
the correct check bits. Table 7-6 summarizes the
generation of the check bits.

When the contents of the SAr are transferred to the
MWr the final digit from the SAr entersthe memory
adder at T8, and the check bits are not entered into
the MWr until T1l. Therefore, 0’s are inserted into
the decoders at TO and T1 in order not to alter the
residue during these two pulse times. When the con-
tents of a TCWr are transferred through the memory
adder to the MWr, the final digit is entered at T1,
therefore 0’s are not inserted into the decoder at
TO and T1.

CMAS C)
1-2

Ist CMAP () 2nd
STAGE 1-4 STAGE
CMAS O
3-4

NOTE:
CMAS =SUBTRAHEND INPUT

PFR
CMAPF)
CMAPA (RESIDUE=1) - _ TO MWr
26 AT T
CMAPB (RESIDUE=2) GATING
NETWORK
CMAP1 (A-C) (RESIDUE=0) _ TO MWr
CMAP2 (A-C) 27 AT T
PFR
CMAPF2 779

Figure 7-7. Modulo-3 Check-Bit Generation, Detailed Block Diagram
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When the [-O specification word is transferred
through the memory adder to the MWr during the
initiate I-O instruction (70) the check bits are taken
directly from the CCr and stored in the check-bit
pulseformers until required by the MWr. The check
bits are taken from CCr bit position 22 and CCr bit
position 23 at T5 of PC1 of the 70 instruction, and
during T5 through T1 0’s are inserted into the
subtrahend pulseformers which means that the res-
idue is not altered. At T1 the residue is gated into
the MWr to form the check bits.

Table 7-6. Summary of Modulo-3
Check-Bit Generation

CMAS | Output of the |Output of the | R cidve | MWr Pulse
4 3 2 1! First Stage | Second Stage formers Set {
0000 - - 0* 26 and 27
0001| CMAP1 CMAPA 1 27
0010| CMAP2 CMAPB 2 26
0011 - - 0% | 26 and 27
0100 CMAP3 CMAPA 1 27
0101 CMAPS, CMAPB 2 26
CMAP1
0110 CMAP3, - 0* 26 and 27
CMAP2
0111 CMAP3 CMAPA 1 27
0 0| CMAP4 CMAPB 2 26
CMAP4, - 0* 26 and 27
CMAP1
1010(| CMAP4, CMAPA 1 27
CMAP2
1011]| CMAP4 CMAPB 2 26
1100 - - 0* 26 and 27
1101 CMAP1 CMAPA 1 27
1110 | CMAP2 CMAPB 2 26
1111 - - 0* 26 and 27

*Zero residue indicated by CMAP1(A—C) and
CMAP2(A—C) from the second stage of the decoder.

t The output of the pulseformer in the MWr is a 0 when
the pulseformer is set.

7-12. MEMORY-ADDRESS SELECTOR

The memory-~-address selector (MAS) converts a 15~
bit address from a serial-parallel format to a parallel
format. The MAS is also a transfer path for loading
modified-address information into a MAC, for load-
ing the Ir’s during the 51, 52, and 53 instructions
or for loading a TCWr during a tape data call.

In addition to receiving information from the mem-
ory adder, the MAS receives twounmodified-address
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inputs directly. One input from the AR-select FI"’s
specifies the standby location where the 24~bit input-
output specification word is to be stored. The second
input, from the field-select section, specifies the
location where information is to be stored during
the execution of the store-SAr and store-TCWr in-
structions.

The MAS also has a recirculation input for the
store~SAr and store~-TCWr instructions, and for
the 51, 52, and 53 instructions, which load informa~-
tion into an Ir. Recirculation delays the information
in the MAS for four pulse times to supply the in-
formation at the correct time for memory address-
ing or for loading the Ir’s.

7-13. Memory-Address Selector Operation

The MAS consists of 16 pulseformers (figure 7--8).
These pulseformers are arranged in four groups
with each group containing four pulseformers con-
nected in series. This arrangement permits one
digit (4 bits) to set one pulseformer of each group
each pulse time. One group of pulseformers stores
a digit for one pulse time and then transfers it to
the next group of pulseformers. After one digit is
transferred, the pulseformers can accept the next
digit.

A total of 15 bits is transferred to the MAS during
four consecutive pulse times. The MAS receives
four bits in parallel for three pulse times and three
bits in parallel for one pulse time. Therefore after
four pulse times the 15 bits are stored in the MAS.
At this time a memory pulse samples the outputs
of the MAS and an address istransferredto memory
in a parallel format.

The address digits are transferred to the MAS at
T5, T6, T7, and T8. The T5 digit, bit positions 1
through 4, is delayed 4 pulse times; the T6 digit,
bit positions 5 through 8, is delayed 3 pulse times;
the T7 digit, bit positions 9 through 12, is delayed
2 pulse times; and the T8 digit, bit positions 13
through 15, is delayed 1 pulse time. All the bits are
available from the MAS pulseformers (CMS00-
CMS15) at TO which is the only time that memory
samples the MAS output.

7-14. Memory-Address Selector Inputs

The four inputs to the MAS (figure 7-9) are from
the memory adder CMAF(01—04), from the AR-
select FF’s, CRA(1—4), or from the field-select
section, CCFSB(0—3). A recirculating input CMS(0—
3) is also used.

The inputs from the memory adder CMAF(01~--04)
are the main inputs to the MAS and are gated into
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Figure 7-8. Memory-Address Selector, Functional Block Diagram

the MAS by FS 109. This function signal is present
from T5 through T8 for all memory requests except
the 70, 04, 07, 05, and 50 instructions, which transfer
the output of the memory adder to the MWr. During
the execution of the tape-~data calls, the contents of
the 24~bit TCWr must be transferred to the memory
adder; therefore FS 109 is present during tape-
data calls (represented by CSGTAS) from T5 through
T2 rather than from T5 through T8. Function signal
109 is also present during PC1 of all instructions
which load the Ir’s. The MASisusedonly as a trans=-
fer path to the Ir's during these instructions, and
this is the only instance where information istrans-
ferred from the memory adder to the MAS without
memory access being granted.

The inputs from the AR-select FF’s are gated into
the MAS by FS 250. This function signal, present at
T5 of PC1l of the initiate I-O instruction, gates the
address of the standby location into the MAS.

The inputs from the field-select FF’s are gated into
the MAS by FS 244. This function signal is present
from T1 through T4 of the store-TCWr or store-
SAr instructions.

The recirculation in the MAS is controlled by FS
245 which is present from T5 through T8 of the PC1
of the store-SAr or store-TCWr instructions, or
from T8 through T3 of the store-Ir instructions.

7-13
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The recirculation is necessary during the store
instructions because the inputs from the field-select
section to the MAS are supplied from T1 through T4
and the sampling must be delayed until T0. The re-
circulation during the load-Ir instructions is nec-
essary to delay the first Ir input from TO through
T3.

7-15. MEMORY-CABINET SELECTOR

Each memory cabinet contains up to 16 384 locations.
Cabinet 1 contains memory addresses from 1 through
16,384, and cabinet 2 contains addresses from
16,385 through 32,768. The cabinet selected depends
upon the contents of the 15th bit position of the ad-
dress information. If the 15th bit is a 1, the address
must be above 16,385 and cabinet 2 is selected; if

Memory-Address Section

it is a 0, cabinet 1 is selected. The 15th bit alerts
gates which are enabled by memory-read or memory-
write signals, originating from input-output units
or from central-processor instructions.

Normally the 15th bit is obtained from the memory-~
adder output (CMAFO03 at T8). However, for instruc-
tions that recirculate the address in the MAS, the
15th bit is taken from the output of the second MAS
pulseformer (CMS02E) at T8.

The memory read-write function is also controlled
by the cabinet selection process. The write operation
is determined either by function signals 130 through
139 which are initiated by the input-output units
or by signals produced by an instruction requiring
a store operation (04, 05, 07, 10, 11, 50, 70, or 71).
The absence of signals produced by these instruc-
tions produces a read operation.

[ FOR STORING DATA ]
I 1/0 DATA —» MEMORY |
| (Fs 130-139) A |
| WRITE SWITCH FROM CONSOLE |
l (CCMSW) |
I STORE —Ar INSTRUCTIONS |
l (Cv4s) °
ENDING- PULSE STORAGE FF I
| (CVEPA) I
’ MEMORY GRANTED FOR OPERAND | A PER b—» cMswi
| (cs602) o |
' EXPAND INSTRUCTION PC2, PC4, PC6
(Cv712486) : l
_____________________ J—
[ 7 7 7 7 FOR STORING ADDRESS INFORMATION ]
| PCO OF STORE — SAr OR —TCWr INSTRUCTIONS |
| (cvman) -—ﬁL\ | L
| BIT POSITION 15 FROM MAS Y | .
| (CMS14G) —\ l +| PFR —» CMSW2
1 T8 L |
Y D J
[ 7 7 "FOR READING ALL INFORMATION | 1

| RESTORE MAC

] (FS107)

| (MEMORY ADDER) —=MAS
(FS109)

MEMORY ADDER THIRD BIT POSITION FINAL SUM

+ Y, | D PFR — CMSR1
FL g

(CMAFO3)
T8

L— PFR —» CMSR2

7178

Figure 7-10. Cabinet Selector, Detailed Block Diagram
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The memory read-write function and cabinet selec-
tion function are controlled by means of four pulse-
formers (figure 7-10). One pulseformer produces
a read-from-cabinet-1 signal (CMSR1); one pulse-
former produces a read-from - cabinet-2 signal
(CMSR2); one pulseformer produces a write-into-
cabinet-1 signal (CMSW1); and one pulseformer
produces a write-into-cabinet-2 signal (CMSW2).

Section 1 of figure 7-10 shows the write logic for
store operations. Function signals 130 through 139
are active for input-output operations that require
writing into memory. Signal CVRGT70 produces the
write signal for writing the tape-specification word
into the standby location. Signal CV48 (instructions
10 and 11) produces the write signals for the storing of
the contents of an Ar into memory. Signal CV71246
produces the write signals for the storing of the
expanded data during PC2, PC4, and PC6 of the 71
instruction. Signal CCMSW produces a write signal
from the maintenance console.

In section 2 of figure 7-10 the write logic for the
store-SAr and ~TCWr instructions (CVMAA) is
shown.

In section 3 of figure 7-10 the read logic for all
memory requests is shown. An output is produced
from this section at T8 during any memory-read
operation by function signals 107 and 109. The read
operations are inhibited by any write signals.

7-16. ZERO-DETECTOR FLIP-FLOP

The zero-detector FF (CSCCO0) is set when there is
a 0 output from the memory adder, and is reset when
there is a nonzero output. The output of the flip~-
flop is sampled only during a UNISERVO III tape
operation or during an Ir-modify-and-compare in-
struction (53) (see figure 7-11). During a UNISERVO
I1I tape operation, the flip-flop is set when the tape-
word-counter portion of the tape control word has
been decreased to 0. During the 53 instruction the
zero-detector FF is set if the results of a compari-
son indicate that the two quantities are equal (if the
difference is zero).

7-17. Tape Operation
Bit 16 of the tape control word sets the CSCC0O FF
if the bit is a 0, or resets the flip-flop if the bit is

a 1. At T8, bit position 16, which contains the first
bit of the tape-word counter, is the memory adder

7-16

output, CMAF04. If CMAF04 is a 0, the CSCCO FF
is set, and if a 1 bit is present in any of the bit
positions of the two digits that follow at TO and T1,
the flip-flop is reset. A 1 bit in bit position 16
means that the magnitude of the tape control word
is greater than 0, therefore, the flip-flop is never
set, if there is a 1 in bit position 16,

At T8, CMAFO01 through CMAFO03, containing bit
positions 13, 14 and 15 of the tape control word,
are also transferred to the zero-detector FF with
CMAFO04 (bit position 16). Signals CMAF(01--03)
alert the reset input while CMAF04 alerts the set
input. Therefore, regardless of the contents of the
CMAF(01—03) outputs, the flip-flop is setif CMAF04
isa0.

The reset input to the zero detector FF is inhikited
at T3 and T4 because the memory-adder subtrahend
pulseformers are reset to 1’s at this time and would
reset the CSCCO FF before its output could be
sampled during a UNISERVO III tape operation.

7-18. The 53 Instruction

The CSCCO FF is set during PC2 of the 53 instruction.
If the result of the subtraction, which takes place
during PC2 of the 53 instruction, produces a 1 bit
in the memory adder output, indicating thatthe com-
pared quantities are not equal, the flip-flop is reset.
The CMAF04 signal is inhibited at T8 because bit
position 16 is not a part of the CA-field. The output
of the CSCCO FF is transferred to the sense~FF
section, where it is combined with the memory-
adder-carry output to produce a high, low, or equal
signal (refer to section 11).

PC2 OF
MODIFY-AND—-COMPARE
INSTRUCTION

(CV532)
BIT 16 FROM

e
MEMORY-ADDER

T4
(CMAF04) T8 [—* CSCCOo
T8 T3 FF
T4
CMAFO04

MEMORY
ADDER | cMAFO1
QUTPUTS CMAFO2
CMAFO3 7189

Figure 7-11. Zero Detector, Detailed Block Diagram
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Section 8
MEMORY-WRITE REGISTER

8-1. INTRODUCTION

The purpose of the memory-write register (MWr)
is to prepare one word at a time for writing into
memory. Preparation of a word consists of alter-
ing an input format to the format required for writ-
ing into memory. Words enter the MWr inthe format
of the unit that is writing into memory. For example,
words in the UNISERVO III format enter the MWr
three bits in parallel for nine pulse times, and
words in the general-purpose format enter the MWr
as four bits in parallel for seven pulse times. Each
format is arranged into the memory-word formatby
shifting the bits within the MWr and by transmitting
the word to memory at T2.

The memory-write register consists of 28 pulse-
formers that are set by the 0’s of the input words.
During shifting, bits are shifted from one pulse-
former to another according to the input format.
Each shift delays a bit one pulse time. There are
five formats each of which requires a separate
shifting sequence to reach its output position by T2.
At T2, bits of any one of the input formats are in
the output pulseformers in bit positions that corre-
spond to the memory format. This shifting sequence
is called the serial~to-parallel conversion.

The five formats are: the central processor format,
used by the Ar and memory-adder inputs; the UNI-
SERVO III format; the input-output format, used by
the UNISERVO II channel and general-purpose
channels; the computer-control-register format (ex-
pand instruction only); and the maintenance-panel
format.

Figure 8-1 shows the input formats, the MWr pulse-
formers, and the memory format. Each square
represents a bit. The numbers in the squares indi-
cate the positional relationship of each bit in a
word. For example, bit 1 in the input format is bit
1 in the memory format and, at T2, is contained in
pulseformer 1. The only exception is the CCr inputs
which are spaced within MWr to include zero zone
bits.

8-2. CENTRAL-PROCESSOR FORMAT

All instructions that store the central-processor
information (except the expand instruction) use the
central-processor format. This format enters the
MWr in a parallel-serial format as 4-bit parallel
digits, shifted serially once eachpulse time from one
of two sources, the accumulator register, or the
memory adder.

8-3. Accumulator Register

The output signals, CRB(01—04), from the selected
accumulator register (Ar) are gated into the MWr
from T4 through T1 (figure 8-2). The output from
the Ar consists of seven digits. Of the seven digits,
the first six are information digits and the seventh
digit is a combination of the sign and check bits.

Function signal 271 gates one digit each pulsetime
into pulseformers 25 through 28. After each digit
is entered into the MWr, it is shifted to the next
least-significant-digit position of the memory format
each pulsetime. Function signal 271 shifts the digit
from the most-significant-digit position and FS 121
shifts the digits for the remaining shifts. Bits 25,
26, 27, and 28 require no shifting because they are
entered into their correct position at T1. At T2
the MWr is loaded with each bit inits correct pulse-
former for writing into memory.

Function signal 271 (figure 8-3) is present from T4
through T1. It is produced by a store-Ar instruction
(CV48), or during the first operand call. The gates
which transfer the contents of an Ar to the MWr are
alerted during the first operand call because, if FS
271 were delayed until the store-Ar instruction was
decoded, the loading of the MWr would have to be
delayed until the following program count.

Function signal 121 is present from T4 through T1
when data, in the central processor format, are
transferred to the MWr (figure 8-3). Function signal
121 is used for decimal shifting within the MWr.
During the execution of the decimal shift, each digit

8-1
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Figure 8-1. Memory-Write Register, Functional Block Diagram

is shifted into the next least-significant-digit posi-
tion.

8-4, Memory Adder

Output signals CMAF(01—04) from the memory
adder are gated in parallel by FS 270 into the four
MWr pulseformers, 21 through 24, (figure 8-4). Each
digit is shifted each pulsetime by FS 121 to the
next least-significant-digit position of the MWr
until T1. At T1, the plus sign, 0, is entered into
pulseformer 25, and check bits (CMW26J and
CMW27J) from the modulo-3 check-bit generator
in the memory-address section enter pulseformers

8~2

26 and 27. At T2 the MWr is loaded with each bit in
its correct pulseformer for writing into memory.

Function signal 270 (figure 8-3) is produced from
T5 through T3 during PC1 of all the instructions
(represented by signal CVRW1) that transfer infor-
mation from the memory adder to the MWr. This
includes all SAr- and TCWr-store instructions and
the initiate~I-O instruction.

8-5. UNISERVO Il FORMAT

Outputs from the selected UNISERVO III tape unit
(HS21CP, HS22CP, and HS23CP) are gated into the
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Figure 8-3. Production of CYRW1 and Function
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MWr for nine pulse times, T2 through T1. Function
signal 131 gates the three UNISERVO III inputs in
parallel into the MWr pulseformers 25, 27, and 21
(figure 8-5). Three bits enter the MWr each pulse
time and then are shifted each succeeding pulse-
time, T2 through T1. Bits move through the MWr in
three paths and are shifted by FS 131 and FS 148.
By T2 the MWr is loaded with eachbit in its correct
pulseformer for writing into memory.

Function signal 131 (figure 8-6) is produced by the
set output from any one of the four write flip-flops,
and is present for one minor cycle during entry of
UNISERVO III formats into the MWr. Each flip-flop
is set by a priority-granted signal for one of the four
UNISERVO III channels (CSP03, CSP04, CSP14, or
CSP15) and a write signal (HACPWT, HBCPWT,
FACPWT, or FBCPWT) from a UNISERVO III syn~
chronizer.

Function signal 148 (figure 8-6) is produced from
T3 through T1 for all input~output formats that enter
into the MWr, and for program counts 2, 4, and 6 of
the expand instruction (71).

8-6. INPUT-OUTPUT FORMAT

All input-output devices, except the UNISERVO III
tape unit use the same format. This format is used
by the eight general-purpose channels and the one
UNISERVO II channel. Inputs from these sources
consist of four parallel bits which are entered in
parallel into the MWr each pulse time, from T4
through T1, as shown in figure 8-7. General-pur-
pose inputs have CMWG prefixes followed by two

8-4

numbers. The first number represents the channel,
1 through 8, and the second number represents the
input bit order, 1 through 4. For example, channel
2 inputs are CMWG2l, CMWG22, CMWG23, and
CMWG24. UNISERVO II inputs are UB2CP(1—4).

Table 8-1 shows the function signals that gate the
four-parallel input signals of each unit into the MWr
and the input signals for each channel. Function
signals 132 through 139 gate the inputs from the
general-purpose channels into MWr pulseformers
25 through 28, and FS 130 gates the inputs from the
UNISERVO II channel into MWr pulseformers, 25
through 28.

Table 8-1. Memory-Write-Register Inputs from

UNISERVO Il and General-Purpose Channels,
and Function Signals

P! Input Signals Pl
UNISERVO I UB2CP (1—4) 130
General Purpose

Channel
1 CMWG1 (1—4) 132
2 CMWG2 (1—4) 133
3 CMWG3 (1—4) 134
4 CMWG4 (1—4) 135
5 CMWGS5 (1—4) 136
6 CMWGS (1—4) 137
7 CMWGT (1—4) 138
8 CMWGS (1—4) 139

The bits are gated by FS 148 and 149 to shift within
MWr through four paths. At T2, the MWr is loaded
with each bit in its correct pulseformer for writing
into memory.

Function signal 130, and FS’s 132 through 139
(figure 8-8) are produced by separate gates and
buffers that use similar logic. Each of these function
signals is produced from T4 through T1 whenpriority
is granted for the specified channel to write into the
memory. Timing controls, CTPC and CTPD, alert
gates which produce the input function signals. Sig-
nal CTPC alerts the function-signal gates from T4
through T7, and CTPD alerts the gates from T8
through T1. Each function signal is produced when
either the CTPC signal and the priority-granted
signal (CSP) are present, or when the CTPD signal
and the memory-granted (CSG) signal are present.
The MWr must be loaded while both the priority-
granted and memory-granted signals are present,
because the loading of the MWr must begin while
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Figure 8-6. Production of Function Signals 131, 148, and 149, Detailed Block Diagram

the priority-granted signal is present and must end
while the memory-granted signal is presented. See
the timing chart in figure 8-8.

Both FS 148 and FS 149 (figure 8-6) are used for
shifting bits through the MWr during input-output
format entries into the MWr.

Function signal 149 (figure 8-6) is produced from
T5 through T1 and is inhibited during the store-
Ar instruction or during a UNISERVO III input.
Function signal 149 is present during the entry of
input-output-formats to the MWr and also during the
expand instruction.

8-7. COMPUTER-CONTROL-REGISTER FORMAT,
EXPAND INSTRUCTION ONLY

During the execution of the expand instructions,
the two decimal data words contained in two Ar’s
are expanded into three alphanumeric data words
and four decimal digits are positioned in the CCr
for each expanded word before the word is transferred
from the CCr to the MWr. When the four decimal
digits are positioned in the CCr, the outputs from
CCr pulseformers, 5, 9, 13, and 17 are gated into
MWr from T5 through T8 (figure 8-9). Two zero
zone bits are gated into MWr at TO and T1 to form

the alphanumeric characters. The check-bit logic
of the main adder operates in such a manner so as
to include only the check bits of decimal digits that
are part of the expanded word (refer to section 10).
The check bits for each word are stored in the
quotient-counter register between the time that
they are derived and the time that they are gated into
the MWr. The sign of the least significant word from
the Ar is stored in the sign flip~flop until it is gated
into the MWr for each expanded word.

Function signal 277 gates four bits in parallel from
the CCr into the MWr pulseformers 6, 12, 18, and
24 (figure 8-6) at T5, T6, T7, and T8. Each pulse
time after a digit is entered, the digit is shifted
one bit position within the MWr, gated by FS 148
and FS 149. At T0 and T1 the two zero zone bits
are gated by FS 278 into the same MWr pulseformers
as the CCr bits. Function signal 278 also gates the
check bits, CMW26EJ and CMW27EJ, into pulse-
formers 26 and 27, and the sign bit, CMW25EJ into
pulseformer 25 at T1. At T2, the MWr is loaded with
each bit of an expanded word in its correct pulse-
former for writing into memory.

At T1 during PC1, and T3 and T8 during PC4, func-
tion signal 280 gates the check bits from the modulo-
3 check~bit generator in the arithmetic section for
storage in the quotient-counter FF’s, CCQl and

8-7
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Figure 8-8. Production of Function Signals 130, 132 through 139, Detailed Block Diagram

CCQ2 (figure 8-10). Flip-flop CCQ1 is set by a 0
check bit in bitposition 26 (both CAC03A and CAC03B
are 0), and FF CCQ2 is set by a 0 check bit in bit
position 27 (both CAC02A and CACO02B are 0). Func-
tion signal 280 resets the flip~flops to 1 unless
overridden by a 0 set signal. Function signal 278
alerts gates to produce CMW26EJ or CMW2TEJ to
set the MWr for 0 check bits.

Function signal 278 (figure 8-10) is present at T3
and T4, and from TO through T3 during PC2, PC4,
and PC6 of the expand instruction, but is used only
at TO and T1 to enter zero-zone bits, and at T1 to
enter check bits and a sign bit. Function Signal 277
(figure 8-10) is present from T5 through T8 of PC2,
PC4, and PC6 of the expand instruction, and it is
produced by the FS~277 FF.

8-8. MAINTENANCE-PANEL FORMAT

Each of the 27 bits in the word produced from the
maintenance console is produced at a two-position
switch. The word CDMW(01—27) is entered in parallel
into the MWr at T1, and all of the 27 bits are in
their correct pulseformers for writing into memory
at T2.

8-9. SUMMARY OF FUNCTIONS

Table 8-~2 lists all the input and transfer functions
performed by the MWr, the function signals, and the
pulseformers.

Table 8~3 shows the time each bit enters the MWr
from different input formats.

Table 8-2. Summary of Function Signals Which Enter and Gate Inputs in the Memory-Write Register

Function Transfer Description Pulseformers
Signal Operation
121 101 CMW —= CMW Shifts the 4 bits of a digit to next least- 1—28
significant-decimal position.
130 UB2CP —e CMW Enters output of UNISERVO II into MWr. 25—28
131 HS2CP —= CMW Enters output of UNISERVO III into 21, 25, and
MWr and shifts, with FS 148, the output 27
through the MWr,
132—139 CMWG —= CMW Enters output of general-purpose chan- 25—28
nels into MWr,
148 CMWG, Shifts general-purpose, UNISERVO II, 1-5,
UB2CP, CMW an‘d UNISERVO Il formats in binary 7—11,
or shift patterns. 12—17, and
HS2CP 23—24
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Table 8-2. Summary of Function Signals Which Enter and Gate Inputs in the Memory-Write Register (cont)

Function Transfer D ioti Pulsef
Sigl‘ldl Operaﬁon escription vlserormers
149 CMWG Shifts general-purpose and UNISERVO 6, 12, and
or —s= CMW II formats in binary shift patterns with 18—22
UB2CP FS 148 .
270 CMAF —= CMW Enters output of memory adder into 21, 22, 23,
MWr and 24
271 CRB —= CMW Enters output of Ar into MWr, 25, 28
277 CCR —e CMW Enters output of CCr into MWr, 6, 12, 18,
and 24
278 Zeros -—e= CMW Enters 0's into MWr during an expand 6, 12, 18,
instruction. and 24
280 Check ___ CMW Enters check bits CMW26EJ and 26 and 27
bits CMW27EJ into MWr during an expand
instruction.
299 Zeros —= CMW Jams 0's into MWr during a SAr- or 21—24
~TCWr-to-memory instruction.
121 and 271 lﬁ‘ﬂ%'n —e CMW Enters a + sign (zero) at T1, 25
*CDMW —e CMW Enters maintenance console word into 1—27
MWr.

*Enabled by a selection switch on the maintenance console.

Table 8-3. Bit-Entry Sequence of Input Formats Into Memory-Write Register

Time of Bit Entry
Input - Format Sources
T2 T3 T4 T5 T6 T7 T8 TO T | T2
Accumulator register CRB(1—4) 1 5 9 13 17 21 25
or 2 6 10 14 18 22 | 26
3 7 11 15 19 23 | 27
Memory adder CMAF (01-—04) 4 8 12 16 20 24
UNISERVO II 13 14 15 16 17 18 19 20 | 21
HS 21CP, HS822CP, and HS23CP 7 8 9 10 11 12 29 26 | a7
4 5 6 23 24 | 25
General-purpose channels 19 20 21 22 23 24| 25
CMWG(1—8) 1~ 13| 14| 15| 16 | 17| 18] 27
or 7 8 9 10 11 12 26
UNISERVO I 1 2 3 4 5| 6
UB2CP(1—4)
Computer-control register 1 2 3 4 0 0 25
CCR05, CCR09, CCR13, and
CCR17 5 6 7 8 0 0 [ 26
10 11 12 0 0| 27
13 14 15 16 0 0
Maintenance console 1-27
CDMWO01 through CDMW27
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Memory-Write Register

|

- L
0

MEMORY—
WRITE
REGISTER

28 PULSEFORMERS
NUMBERED AS

BIT POSITION

OF THE

MEMORY FORMAT

4

@b‘“

20

8
1

22

® ® | ® ® ®
R a e

T
149

®
b

NUMBERS N
CIRCLES
REPRESENT
FUNCTION
SIGNALS

— CMWZSEA AND
CMWZSEB
(FS278 AT TO AND T1)

25 26 27 28
[ I CMW27EJ
CMW26EJ
CMW25EJ
TIME OF
ENTRY
1 5 9 13 75
2 6 10 14 T6
3 7 " 15 T7
4 8 12 16 T8 A
SIGNALS CCRO5 CCRO9 CCR13 CCRI7
NOTE:

NUMBERS INDICATE BIT POSITIONS IN THE FIRST WORD TO BE

TRANSFERED DURING_ THE EXPANSION INSTRUCTION (71) .
Figure 8-9. Memory-Write Register Loading from the Computer-Control Register
During Expand Instruction, Detailed Block Diagram

6842
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Central Processor Logic
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cv7i2
EXPAND N ZERO —» CMW
PC2,PC4, | CVT14 + o > FS 278
AND PCE _,——U
cvrie — CCR—» CMW
5 > FS 277
T4 FF
8 R T2 EXCEPT DURING
T2 MULTIPLY AND DIVIDE
I > FS 2798
MULTIPLY |
(cv30)
DIVIDE
{cv3n
TO S—
e CHECK BITS AND SIGN
PC1 - — —» MAIN ADDER
PFR » FS 279
T2 ]
[
PC4 4 Y
T7 \
[ ]
pc4 —— ]/
CHECK BITS — CCQ
EXPAND . > FS 280
(CVRG 71)
EXPAND PC1
(cv7in y\ CHECK—BIT 26
3 7 - ) s —D—> CMW26EJ
MAIN-ADDER | CACO 2A Y ccailo
CHECK-BIT 26 | Toeobn FF
LR CHECK-BIT 27
S— — :)-' CMW27EJ
MAIN-ADDER | CACO 3A 9‘"’ S
Hien cr |cca2p
CHECK—BIT 27 | ————
CACO 3B Ll
6846

Figure 8-10. Production of Function Signals 277, 278, and 280, and the
CMW26EJ and CMW27E] Signals, Detailed Block Diagram
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octal decoding
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- — | 3812 003 M Group encoder Tom
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3-3 — | 3812 004 N Program counter Reference |Engineering Drawing
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Central Processor Logic
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Text Text
Reference |Engineering Drawing Reference | Engineering Drawing
Contents Contents
Figure(Table] Number {Revision Figure|Table] Number |Revision
5=3, 3812 072 K CCr FF's 15,16,19,and 6-2 3812 105 E TCWr's 1—2
o 20 6-2 3812106| D |TCWr's 3—4
5-6, 6-2 3812 107| H |MAC Delay
5-7 6-2 3812 108| J |MAC and Ir output se-
5-3, 3812073 | K |CCr FF's 13,14,17,and lection
o 18 6-2 3812109 F |MAC, Ir, and TCWr
5-6’ output selection
5-7, 6-2 3812 110 L MAC, Ir, and TCWr in-
: put selection (from
5-3, 3812074| K |CCr FF's7, 8, 11, and MAS); FS's 156—170 and
g‘g’ 12 FS's 204—207
5-6, 6-2 3812112 E |MAC, Ir, and TCWr out-
5=17 put buffer
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7-5, | 7-1,]3812 114 N Address-parity gen-
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- 3812 100 MAr, CC, MAC3, and 7-3 generator
Ir's 1—4 7-7, 3812 115 N MAS
- 3812101 | F  |MAC's5—8andIr's 5—8 -8
_ 3812 102 G MAC's 9—10 and Ir's 7-10 3812 129 K Zero detector
9—10 7-2, 3812138| V |FS's 103, 103A, 105,
- e 11 ' 7-3, 102, 109, 214, 245,
6-2 3812 103 F ﬁA_(izS 11—12 and Ir's 7-4 284287, 220, and 269A
6-2 3812 104 G MAC's 13—15 and Ir's 7-9 3812 142 S Cabinet selector
13—15 7-8 3812 014 R FS 298
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Figure{Table] Number [Revision

8-10 3812 001 M Production of FS's 277,
278, 2798, 279, and 280

8-17 3812 014 R Production of F8270 and
FS 271

8-10 3812 028 K Productionof CMW26EJ
and CMW27EJ check
bits

8-2, 3812 116 K MWr pulseformers 1—8

8-3, and production of

8-4, CMWZSEA

8-5,

8-6

8-2, 3812 117 J MWr pulseformers

8-3, 9—16

8-4,

8-5,

8-6

8-2, 3812 118 M MWr pulseformers 17—

8-3, 24 and production of

8-4, CMWZSEB

8-5,

8-6

8-2, 3812 119 J MWr pulseformers 25—

8-3, 28

8-4,
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8-6

8-7 3812 138 U Production of FS 121
and CVRW1

8-5, (8-1 (3812 142 P Production of FS's 130—
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